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LO* VOLTAGE ALARM 
SUPPLEMENTARY REFE31ENCE MATERIAL 

-Intrusion Detection Systems: . Principles of Operation and Application 

Author: Robert L. Barnard 
. ' , Etiition: 1981 . 

* . • * 

' , Understanding and Servicing Alarm Systemsr 

Author: H. William Triiiiner 
\ . Edition: 1981 ' . * , 

In the event additional copies are needed, they may be purchased through*- \ 

« . . 

Butterworth Publishers 
'10 Tower'Of^ice Park i 
Woburg, Ma. 01801 




RECOMMENDATIONS FOR USING TRAINING MODULES 



The foil owing pages list modules and their corresponding numbers fop this 
particular apprenticeshi p^ trade.' As related training classroom hours 
vary for different reason^ throughout the*state, we recommend that 
the individual apprenticeship committees divide the total packe^:s to 
fit their individual class schedules. 

There are over 130 modules available. Apprentices can complete the. 
whole set by the end of their indentured apprenticeships.. SOitie 
apprentices may already have knowledge and; skills that are coyiered 
in particular modules. In those cases, perhaps credit cogldbe o 
granted "for. those subjects, allowing apprentcies tdT advance to the 
remaining moduVes. . ' '- V 

. :,■ ■ ' ' y ' ■ ' ' . 

\e suggest the the apprenticeship instructors assign the modules in 
njumerical order to make this learning tool' most effective. 
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■ .TYPES OF DRAWINGS AHD VIEWS 









i % " t^^" ^ j 

Performance Indicators: 


' " '■ - . ' ■, i ' *^ 

: . - The apprentice will be able ' td . .v. 
; identify types, of drav/ings and 
views. ^ ^ . 

. ' , . . ■ ■ * 

- • • ' . . • 1 ' ^ 

' - . . ■ • • ) * . ' 


1. Identify orthographic protections. . 

ft 

2. Identify types of lines. 

3. Identify perspective drawings. 

4. Identify pictorial drav/ings. 


.; '' ' - '. ^ .. '""^ ,: . 


5^, Identify a.xonometric drawings. 




^ 6. Identify isometric drawings. 

1 - \ 


• . ... f * . " * ." 


f ■ * : 


r. .'''^ ./ .r , • 

; ... ■ 1 
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-INDIVIDUALIZED LEARNING SYSfEMS. 
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Guid€ 




/ • • • 

For successful coTiplelibn of this module, complete the tasks in the order listed 
below. Check each one off as you complete it.. • 



y 



Read the Goal and Performaoce Indicators on the cover of .this moduJe. 
This will explain what you can be expected to. learn from the module and 
how you will demonstrate it. 



2. 



Read the Introduction section and study the Information section. In . 
these sections you will acquire the knowledge necessary titx pass the 
Self and Post Assessment exams. ' - 



•5. 




Complete the required assignment^ on the Assignment pages. Turn them in 
our instrud^otkfor review. 



J, Complete th'e S-elf Assessment exam. This will show how well you can expect 

to ^0 on the PoslKAssess>nent exam^ Compare your answers "wfth those on 

, the Self Assessment Answ^K Sheet found immediately following the exam. 

If ^u scored poorly, re-st\dy the Information section or ask your - 
instructor for help. 

' ■ ^ • • -f^ ■ ■ ■ ^ ' 

Complete the Post Assessment exam. Turn the answers in to your instructor. 

It is recommended you score 90%.^or better before continuing with the 
next module. > . 
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Introduction 




V 



;One of the* problems in all drawing is how to depict a three-dimensionsal object on 
a two-d.i'mensional sheet of paper. Any attempt at showing all three 'dimensions on 
a single drawing will result in foreshortened lines that will not represent true 
dimensions of the object. To show an object's true shape, the'^draftsperson must 
lhake two or more related drawings, each of which depict^ the object in two of its 
principal dimensions only^-wldth and depth, width and height, or height , and depth. 
Almost without exception, working drawings are made this way. 

Sometimes, however, it is disirable to portray the object more nearly as an observer 
would normally see it--that is, to show all three principal dimensions at onQG. 
Several methods are employed for making drawings of this picture-like type, and all 
are useful for illustrating the overall shape and general features of technical » 
objects. However, all of these pictorial drawing methodshave a common disadvantage 
that makes them generally unsuitable for the p rod uct1 oh of working drawings: the 
, true measurements of the object. • ' 
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Information 




ORTOHOGRAPH I C PROJECTION /' 

The drawing method almost universally employed in t+ie making ot arch^itectural and 
engineering -working drawings i-s called orthographic projection; the drawings^ 
produced in this way are called or.thographic or "true" drawings, as opposed to the 
picture-like drawings made by pictoriaTdrawing methods. Unlike most pictorial 
drawings, orthographic drawings are "drawn to scale, and true measurements can be 
taken from them. ' ' 

An orthographic view shows one face or si^e of an object to the extent th^t it • 
would be seen by an observer looking squarely at that side ar face. No pictorial 
techniques' are employed for an orthographic drawing, the object being, shown, in its 
actual form, not is apparent form. This makes it possible for the draftspe'rson ,;j:o 
indicate, in a series of related orthographic views, the true size, shape, and 
location of every part of the object and to present dimensions in a clear and- 
precise way. • ' • 



VISUALIZINGJHE OBJECT FROM ORTHOGRAPH I^C WORKING DRAWINGS 

'The orthographic-projection drawing method (also cal Ted "three-view" or "multiview" 
drawing) can best be understood from a study of the three most common orthographic 
viKs--t)Dp, front, and ^ide views--as they are employed in mechanical drawings to 
represent a simple object, as for example in Fig. F-13. 

Each of the three orthographic viewsin Fig. F-13 reveals the shape of the object ^s\ 
perceived from^ a particular viewing direction. Collectively, the three views provid^ 
a complete illustration of the object. The top view shows it in width and depth. ' \ 
the front^iew, which is obtained by rot^ng the object 90° on its vertical axis 
away from the front view, shows.it in height^nd depth* If .additional orthographic- 
'views are required to ^omplete the description of^n object, they will be developed 
\>)f further 90° rotatidns, and thus will wilTbear right-angle relationships- to *the 
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top, front, and side views. Front, side, and^rear view$ are- called elevations. 
Hidden features are indicated on ort|iographic drawings tjy nieahs of dotted lines, 
as in the front and! side views in Fig. F-14. • ■■ 



■ J 



In an orthographic drawing, only those oWect lines that are perpendicular to the 
observer's direction of view--that f^, parallel with the picture- plane--are shown 
in their true scale length/- The oblique line A-R is drawn in true proportion in 
the top view in Fig. F-15. Jn the front view,' however w the line A-B is drawn 
shorter than its true scale length and therefo^i* npt >hown in true proportion.. 
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Orthographic (multiview) projections 
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Fig* F-T4 ' . Fig. F-15 

Hidden ilnc*s In (jrtW||raphic views • Oblique 11n§s In orthographic projection 



From this discussion, wi-ll be seen^ that the shape of an object cannot be 
visualized from a single orthographic view; all the- related' views must be studied 
together. ^ The importance o'f this .rule will , become apparent as more' complex working- 
drawings are encountered. / . ' 

ftp . 

TYPES OF LINES IN WORKING DRAWINGS 

Several types of lines, each having a specifib meaning, are empl(^yed in the making 
of working drawings; some lines are thicker than others, s^^pie* are solid, a_^nd some 
are .br'okan. Some of the more common ^pes of lines with an example of their appli- 
cation; are shown in F*g. F-16. Sych a listing of conventional drafting lines is ' 
cjjled an' "alphabet of lines." • 
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Fig. F-15. Lines used, in working drawings 



PICTORIAL' DRAWINGS 

B^cattse a pictorial drawing shoyvs more than one face of the object, it can give more 
information about the stiape of the object, ^han would be possible with any single 
orthographic view. For this reason, persons without technical training find pictoiPial 
drawings the easier type to understand. The main disadvantage of pictorial drawings 
lies in their distortion of true object lines* and angles; this. makes them unsatis-^^ 
factory for describing complete and detailed forml. However,- they are useful in 
cases where vthe measurements of the imSge need nc4 correspond exactly w.itTi those of 
the actual object. For example, the architect usk a pictorial drawing to show hiv 
or her client how the house, will look when completed.. 

/ . ' • 

The two principal types of pictorial drawings are perspective and axonometric 
drawings. A third type, the oblique drawing, js partly axonometric and partly 
orthographic. Because of the distorted appearance of objects drawn by the oblique 
method, it I's not widety used for pictorial represente^itlon and will not be discussed 
further here. ' ~ ' 

) 

m 

PERSPECTIVE DRAWINGS * • 

The type of pictorial drawing that represents an object most clearly as it is seen 
by the human eye is the perspective drawing. The optical line relationships in a 
perspective drawing are like those in a photograph; that is, all lines that are 
parallel on the actual object tend to converge at some distant point on the drawing. 

Perspective drawings are seldom used as working drawings; th^ are used mainly in 

sales and promotion work apd as- architectural "presentation" drawings. 

/ 

AXONOMETRU: DRAWINGS 

The term "axonometric" refers to the qlass of pictorial drawings in which all the 
measurements necessary for making the drawing are made on the three principal axes 
of the object or on lines parallel with those axes. A rectangular sol id drawing in 
this way consists of three sets of lines, each set being parallel to one of the 
principal axes, and reveals thret of its faces. An infinite number of axonometr^ic 
positions is possible, the choice of position depending upon how the objecl is to 
be viewed. (See Fig, F-17.) The isometric position, second from'the right in the 
illustration, is the one most often employed. An axonometric drawing In the isometric 
position is*fcrt.led an isometric drawing. 

15 



Fig. F-17. AxonOmelfric drawings in several positions 

^ ; . . ' 

THE THEORY OF ISOMETRIC DRAWING . ' . ' 

The Theory of isometric drawing is that the object is vijewed f-rom the exact 
position in which three of its sides are seen equally foreshortened. In maRing an 
isometric drawing, the draftsperson. first lays out the three isometric axes--one 
vertical and other two tipped up 30° from a horizontal base line, as shown in'^g. 
F-18. The height, width, and_ depth, of the object are measured off on these axis . 
lines. Since all lines on or parallel with the isometric axes are foreshortended 
equally, they'will be in tru^ proportion; however, they will never appear as true 
scale lengths,* as do the lines in orthographic drawings. The relationship of an 
' isometric view and three orthographic views -of an object is Shown in Fig. F-19.^ 

ANGLES IN ISOMETRIC DRAWINGS ' ^ 

Angles cannot be directly transferred from orthographic drawings to isometric 
drawings; this is so because angles do not appear in their true Stiape in isometric • 
drawings. To transfer angles in malcing an isometric drawing from orthographic 
views, the draftsperson first transfers the intersection points of the lines that * 
fhm the angles, then draws the angles from the transferred points. (See Fig. F-20.) 

CURVES IN ISOMETRIC DRAWINGS , • 

Like angles, curves suffer distortion in being transferred from orthographic drawings 
to isometric drawings. To transfer a curve, the draftsperson first plots points on 
the isometric drawing from similar locations alo^hg the curve on the orthographic 
drawing, then connects th* points with a curved (line. (See Figs. F-21 and F-22.) 
To simplify transferring the points, he or she may lay out a grid of rectangular 
coordinates on the multiview drawing and a corresponding isometric grid on the 
sheet for the isometric drawing. O 
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Fig. F-X8. Layout of isometric axes 
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Isometric drawing and orthog^'aphic .views of an object 





Fig. F-20 

Orthographic projection and isometric 
drawing of an object with an angled 
surface 





Fig. F-21 

Orthographic projection and isometric 
drawing of an object with a curved 
surface 
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Fig. F-22 

Orthographic- projection and isometric 
drawing of an object with a center 
hole *■ 
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nment 




In each of t6e two rectangular qrids on this page, sketch Hhe top, /ront, and right 
side W'ews of the object shown in the small isometric drawing. . In each of the four" 
isometri^grids on "the following page, make isometric 'sketches of the object shown , 
in the small mi^ltiview drawing. • - * . . 
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Self 
AssGssment 




After Jmi have stodied the material in the module, complete-the exercises by 
.1 writing in the word that belongs in eactr^ace. 



l.^The drawing method used for making most working drawings is called 



'2^ Orthographic drawings are drawn to 
can be taken from them. 



and' 



measurements 



3. An orthographic view shows only one 



or 



of an object. 



4^. In architectural drawings, a view from above is called a(n) 



view. 



5. A listing of conventional drafting lines used in the making of a working 
drawing is called a(n) ■ ■ . of \ . 



6^ The type of drawing that represents an object most nearly as ft would be seen 
in a photograph is a(n) drawing. . , 



7. 
8. 



A pictorial drawing shows more than one 



of an object. 



9. 



The type of pictorial drawing in which all of the principal axes are equally 
foreshortended is tl^e axonometric drawing. • 



In an isometric drawing," two of the three principal axes are tipped up 
degrees from the horizontc^l; the third axis is _______ 
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SELF ASSESSMENT ANSWER SHEET 



1, orthographic projection 

^ 2. scale, true 

* 

3 4 face, side 

• 4, top 

5. alphabet, lines 

6, pictorial 

7, view 

8. axoriometric 
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9, 30°, 90° ' 
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^J^$.tecl below each numbered item are four possible answers or completing phrases, 
Decide which of the four is correct, or most nearly correct; then write the 



ft . ' 

corresponding letter 'in the blank sp^e to the left of that item. 



1. 



2. 



3. 



4. 



5. 



Thfe drawirjl.- method almost universally employed for making working ,drawi 
.is ca.lled: 



ngs 



c. perspective drawing 
^ d. scaling 



a. orthographic projection 

b. isometric ph)jection 

One disadvantage ^of pictorial .drawings is that in general they: 

a. are too lar^e ffor use on the job 

b. are su.itabTd only for exterior, views . 

c; do not accurately represent object lines and angles 

d. give a poor overall view of an object 



An isometric drawing is one kind of: 



a. 'orthographic drawing 

b. perspective drawing 



c. axonometric drawing 

d. multiview drawing 



An orthographic view shows how many sides or faces of an object? 



a. 
b. 



one 
two 



c. three 

d. -four 



The true shape o.f an object cannot be.yisualized.from a single: 
a. orthographic view c". pictorial view 



b. perspective view 



d. 



axonometric view 

The drawing shown below is" properly called: 

a. pictorial . c. multiview 

b. orthographic ; d. is)!)n)etr1c 
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The drawl nq -shQiyn below is prppetly called; 
a. peripective c. axor^pmetric 



b, isometric 



d. orthographic 





The drawing showh below is properly called:- 
a. pictorial\^ c. axonometric 



b. pars pec tive 



d. orthographic 



1 


















'! ' 

1 • 

1 • ^ 

1 . 
1 . 



The drawing shown below is properly called: 



a. multtview 

b. orthographic 



c. obi 1 que 

d. isometric 
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BLUEPRINT READING/WORKING DRAWIJ^GS 




Goal: 



The apprentice will be abl^^-to 
describe types of . informati'bn 
on a working drawing. 



Performance Indicators: 



1. 


Describe 


site plans. 


2. 


Describe 


foundation plans. \ 


3. 


Describe 


elevations . 


A. 


Describe 


detail drawings. 


5. 


Describe 


shop drawings. 


6. 


Describe 


notes and schedules* 


7. 


Describe 


speci f ications . 
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VIUICjE 




For successful completion of this module, complete the tasks in the order listed 
below. Chieck each one off as you complete it. 



1 




Read the Goal and Performance Indicators on the CoveKof this module. 
This will explain what you can be expfected to learn from the module and , 
how you will demonstrate it. 

. ■ ■ y . ■ ' „ 

^ead the Introduction section and stydy the Information section. In 
these sections you will acquire the knowledge necessary to pass thft.Self 
and Post Assessment exams. 

«• — 

^ r' 

• ■ 

Complete the Self Assessment exam, ihis will show you how well you can 
expecti)to do on the Post Assessment exani. ' Compare your* answers with 
those on the Self Assessment Answer ^heet found immediately fyl lowing 
the exam. If you scored poorly, re-study the Information section or 
ask your instructor for help. 



4. 



Complete the PGst Assessment exam. Turn the answers in to your instructor. 
It is recommended, you score 90% or better before continuing with the 
next module. 



if III,- 
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INDIVIDUALIZED LEARNING SYSTEMS 




Anyone entering any of today's trades or technical fields must have a thorough 
knowledge of the graphic* language of. blueprints, Learning this special language. • 
like learning any other, demands careful and patient study of its theory and 
composition, its symbols, and its conventions. With practice, the apprentice will 
be able to read the new language without difficuHy and employ it, through 
sketching, to express his or her technical ideas to others. As you acquire skill 
in blueprint reading, you will* be able to visualize from its drawings how a techni- 
cal object will look when completed and how its parts will fit together. The* 
apprentice will also'^e able to determine from a study of the drawings what machines, 
equipment, and work processes will be heeded to construct, erect, or install the 
object. • 

Working drawings— architectural or engineering drawings reproduced as blueprints--, 
can ije considered to be tools of_§very technical occupation.. A skilled Worker in 
any of the building trades, for example, .mas-t know h6w to get information from a 
set of working drawings quickly and accurately. To do this, the worker must be 
able to visualize the object from the line dravjings on the blueprints. The worker 
must also understand the meanings of symbols and conventions, which ^re the "short- 
hand" means used by t«he draftsperson to indicate njaterials, quantities, sizes, 
locations, and details of construction. When necessary, the worker must be able to 
get from written specifications information regarding the quality of materials, 
finish, and workmanship agreed upon b^ the contractor and the client. 



INDIVIDUALIZED LEARNING SYSTEMS 



Information 





Many present-day buildings are very complex, and the complete set af working 
drawings for .such a building usually includes separate sheets of drawings for the 
several crafts--structural , plumbing, heating and ventilating, electrfcal, and so 
fort|i--in addition to the usual architectural drawings .Although each worker will 
be primarily concerned with the working drawings for his or her own trade, he or 
she m^i^,-aT&€i need to refer to other drawings in t;he complete set from time to time, 

A set of worl^ng drawings, reduced in size, is included at the end of this module 
to illustrate the discussion that follows. The apprentice should study all the 
drawings carefully to get a clear idea of the kinds of information each pr'ovWs 
about the construction project (a one-room elementary school). Reading working 
drawings like these is part of the day-to-day work of every skilled craftsworker 
in the building industry. 



SITE DEVELOPMENT PLAN (SHEET 1) ^ 

The first drawing to be considered in a set of blueprints for a construction project 
is usually the site development" plan or plot plan. Which may also incorporate an 
area map and a site grading plan. Plot plans include the following .-essential 
information that must be known before any buildihg can be erected: compass 
directions, property lines, contours (slopes), Ibcat-i on of the building or buildings 
on the site, Sind'^locations of roads, trees, existing structures, and utilities. 
Approaches to the buildings and finished grade contours are also shown. 



J 



FOUNDATION PLAN. (SHEET 2) ♦ * • ' . 

The foundation plan for a building shows the overall dimensions of the foundation 
walls' and includes cross sections that sho^ the width, depth; and the height of the 
footings at various locations. It also indicates the placement and sizes of steel 
reinforcing rods and anchor bolts and the location and dimensions (including thick- 
ness) of all concrete floor slabs and steps. ^ 
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FLOQR PLAN (SHEET 3) ' , 1 

A floor plan shows the l^out o'f a single floor of a building. It is in effect the 
vi'ew from above that woulo^be revealed if the building were sliced through horizon- 
tally at a height that would best show interior features. The floor plan shows the 
arrangement, size, and .shape of the rooms; the ;thickness of walls. and partitions; 
the location of windows, doors, arid other wall openings; and the size, shape, and 
location of plumbing fixtures and other mechanical fixtures. 

Symbols are employed to represent mechanical features and details where this results 

in the simplification or clarification of the floor plan. The apprentice should 
' give careful attention to the various uses made of symbols not only on the floor 
^plan but on al] the other working drawings of this set as well. If the meaning 

of a symbol, a term, or an abbrevia.tion on the drawing is not clear, he or she 

should ask the instruetor to explain it. , 

EXTERIOR ELEVATIONS (SHEET 3) 

An exteraor elevation is a view of one side or the front *6r back of a structure, 
showing its shape, the size and location of'op'enings, and other features drs roof 
details and exterior finishes. • ' - 

INTERIOR AND SECTIONAL ELEVATIONS .(SHEETS 5 AND 6) 

Interior elevations show the placement and relationship of interior parts of the 
building. Sectional elevations are detailed interior elevations that represent 
the building, or some part of it, as if it were sliced through vertically. Many 
interior anal sectional drawings may be needed to provide all the essential infor- 
mation about such items as wall construction, joinery, and interior openirjqs in a 
complex structure. 

♦ 

DETAIL DRAWINGS (SHEETS 4 AND 7) 

(When a construction detail is shown with insufficient clarity or completeness in a 
floor plan, elevation, or pther sfnall-'scale drawing, the detail*^is presented else- 
where drawn .tp a larger scale. The detail drawing is- keyed to the smaller-scale 
drawing by means by an identifying number or letter. 

SHOP DRAWINGS . 

Shop drawings are an exception to the general rule that the architect or engineer 
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shall provide all the-woTl<ing drawings needed for bringing the construction pi'oject 
"*^o completion. (No examples of shop, drawings are included in* this module.) A shop 
drawing is a. blueprint that may be supplied by a manufacturer of special equipment-- 
commercial cabinets and fixtures, for example--to show how the equipment is 
constructed and how it should be installed. , Shop drawings must have the approval 
of the architect or engineer. 

NOTES AND SCHEDULES (SHEETS 3 and 4) - - 

The working drawings that make up a complete set are interrelated, and they/fiust - 
be read together if they are to be used effectively. Information given on' one 
drawing often clarifies information given on another, and a separate set of. ^itten 
specifications backs up the dra)vings. Also, most working drawings contain brief 
notes referring to other drawings or to information in the specifications that 
cannot well be shown by a symbol. In addition, many working drawings also i'nclude " 
schedules'-^charts or tables containing data on doors, windows, special* equipment , 
and- the like, 

SPECIFICATIONS AND THE CONTRACT ^ . " 

The written specifications that accompany a set of worl^ing drawings present all the - 
information about the construction project that cannot be shown conveniently on 
|the drawings. They give a detailed account of the quality of workmanship and 
materials that apply in every phase of the project, spell out the responsibilities 
of the contractor, the subcontractors, ^nd the owners. 

Drawings and spec'ifi cations should agree in all details, but if they are found to 
be in conflict in any way, the specifications are to be followed. 
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•Self 

A55€5Sm€nt 




After you have read the Information material, answer the questions below, referring 
to the working drawings at the back of the module as directed. Write eaph answer 
in the space provided at tbe right of the question. 

LOOK AT THE AREA MAP ON ShfET 1, AND ANSWER QUESTIONS 1-2.. 
1. In what county is the school to be located? 



2. What scale^is used for the area map? 

LOOK AT THE SITE DEVELOPMENT PLAN ON SHEET 1, AND ANSWER QUESTIONS 3-4. 

3. What are the dimensions of the asphalt play area? 

4. The main entrance to the school faces in what direction? 

LOOK AT THE FOUNDATION PLAN ON SHEET 2, AND ANSWER QUESTIONS 5-9. 

5. Anchor bolts ''of what size ar^ to be used to fasten the sill to 
the pad? 

6. What is the scale of the foundation plan? 

j7. Bolts of what size are to be used to anchor the foot scrapers? 

8. How thick is the floor slab? 

9. What is the height from the slab to the top of the plate? 



LOOK AT THE FLOOJ? PLAN AND ELEVATIONS ON SHEET 3, AND ANSWER QUESTIONS 10-12. 
10. What material is to be used for the exterior siding? 



11. How many exterior doors are there? 
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12. Approximately how many s^quare feet of floor area does the 

• teacher's office have? ■ 

LOOK AT THE DOOR AND WfNDOW DETAILS ON SHEET 4, AND ANSWER QUESTIONS 13-14. REFER 
AGAIN TO PREVIOUS SHEETS AS NECESSARY. 

13. What material is specified for the outside doors?' ' 

' . • -■ - 
'l4. What type of doo.r is specified for the kitchen? 

.LOOK AT THE INTERIOR ELEVATIONS ON SHEET 5, AND ANSWER oksTION 15. 

15. What material is to be used tb finish the walls in the' coatroom? • 

, . • • • "„ ' 

LOOK AT THE STRUCTURAL FRAMING AND ROOF FJ^AMING SECTIONS (SHEETS 6 AND 7). AND , 
ANSWER QUESTIONS 16-1?, • . - 

16, Nai^ls of what size are to be used on the roof sheath i'ng? . 

17: How deep is the classroom sink cabinet from front to back? 



LOOK AT THE HEATING AND VENTILATING, RgHMBING. AND ELECTRICALX^ (SHEETS 8, 9 

AND 10), AND ANSWER QUESTIONS 18-20. 

ISt In what room is a thermostat to be located? 



19. What moans of ventilation is provided' in ,the lavatories? 

20. In how many places a're hot water taps to be located? 



• . ■ 

k 

. \ 



■ \ 
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Self Assessment 
flnswers 



1. 

2, 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14.' 

16. 
17. 



trinity 
1" - 30 * 
75' X 65' 
south 
3/4" 

1/4" = 1' 
1/2" X 8" 
4" 
6" 

V'x 8" redwood 

/ 

two 

175 sq. ft. 

weldwood \ 

solid core birCh surface 

/ 

"horizontal redwood siding 

8d 

^4" 





18. general classroom 

19. 12" X 24" louvred opening 

20. three 
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IMDIVIDUALIZED LEARNING SYSTEMS ' 



Post 

AssessmGrrt 




Listed below each numbered item are four possible answers or completing phrases. 
Decide which of the four is correct, or mo^t nearly correct; then write the 
corresponding letter in the blank space to the left of that item. 



1. 



2. 



3. 



6. 



ERiC 



Which one of the following kinds of information could a worker expect to 
find in a set of working drawings for a building? 

a. grades of lumber to be used 

b. quality of paint required 

c. separate sheets of details for the different crafts 

d. the time limit for completion of the project » 

(Jhich one of the following kinds of information would normally appear in 
the specifications for a building? 

a. locations of utilities at the site 

b. quality of plumbing fixtures required 

c. dimensions of footings <■ , . 

d. grade contours 

On which one of the following kinds of working drawings could a carpenter 
expect to find information about roof structure? 



a. plot plan 

b. exterior elevations 



c. foundation^plan 

d. floor plan ■ 



The arrangement of rooms is shown on a: 



a. site development plan 

b. floor plan 



c^ detail drawing 
d. shop drawing 



5- The symbol (?) on an electrical plan indicates a: 



a. timer 

b. thermostat " 



c. duplex receptable 

d. junction box 



A chart appearing on a working drawing giving the names, sizes, and 
manufacturers of special equipment is called a: 

a. schedule 

b, specification 



c. detail 

d. cross section 



Before placing electrical outlets in a new building, the electrician will 
consult the: 



£|. architect 

b. general contractor 



c. building superintendent 

d. electrical plan 
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A characteristic of a plan view (floor plan or foundation plan) is that 
itr. - . / 

a; shows more detail "than any other type of working drawing 

b. ^^shq^s the interior constructioi'l of partitions 

c. reveals the structure'as it would be viewed from above 

d. includes all necessary specifications for the project 

An exterior elevation is a view of one side or face of a building from 
a viewpoint: 

a. slightly above and to the right of the side shown 

b. slightly below and to the left of the side shown 

c. xdirectly in front of the side shown 
(L that reveals the maximum number of building details 

Contour lines are normally found" on the: ^ 

a-, plot plan * c. floor plan 

b. foundation plan , d. elevations ♦ 
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SCALING AND DIMENSIONING 



\ 



Goal: 



The apprentice will be able to 
describe the concepts of scaling 
and dimensioning as applied to 
blueprints. 



Performance Indicators: 

1 . Describe scales, 

2. Describe dimensions. 



INDIVIDUALIZED LEARNING SYSTEMS 



Study Guide 




For successful completion of this module, complete the tasks in the order listed 
below. Check each one off as you complete it. 



1. 



r 



2. 



Read the Goal and Performance Indicators on the cover of this module. 
This will explain what you can be expected to learn from the module arid 
how you will demonstrate it. 



Read the Introduction section and study the Information section. In 
these sections you will acquire the knowledge necessary to pass the Self 
and Post Assessment exams. * . 

Complete the Self Assessment exanliiy^his will show you how well you can 
expect to do on the Po^t Assessment exam. Compare your' answers with those 
on the Self Assessment Answer Sheet found immediately following the exam. 
If you scored poorly, re-study the Information section or ask your 
instructor for help. 

Complete the Post Assessment exam. Turn the answers in to your instructor. 
It is recommended you score 90% or better before continuing with the 
next module. - . . 
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INDIVIDUALIZED LEA'RNING SYSTEMS 



Introduction 




Full-size (full-scale) working drawings are oft^p^^sed for the graphic representa- 
tion of small technical objects or their parts. Most wotjking drawings for large 
projects, however, are made to a reduced size or scale,, each line being drawn a 
fraction of the actual 'length i|t represents. 



In general, all the dimensions needed to fabricate, assemble, or inspect the object 
will be ^iven on a well -executed working drawing, and they will be presented in a 
way that is convenient for the worker. If he or she has a thorough understanding 
of the conventions used by the draftsperson, the user should seldom find it neces- 
sary ^0 determine any dimensions by calculation or by scaling (using an architect's 
scale or^ rule to take a measurement directly off the drawing). Calculation is 
the preferred method fol* determining an unknown dimension on a working drawing; 
because of errors t%t might arise from such factors as shrinkage or expansion of 
the paper, scaling is not recommended. 




4** 
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I 



Inforrnation 




SCALE .10 

The scale of a ^rawing Is the ratio of drawing dimensions to object dimensions. The 
choice of. scale for a working drawing depends on convenience, the space available 
on the sheet, and the amount of detail that must be shown. The scale used is 
always indicated on the drawing. A machine pajjt may be drawn half size; in this 
case, the drawing. would be made to half scale, which would be indicated as 1/2" « 
1'. Floor plans and exterior elevations for buildings are often drawn 1 /48th size, 
or to a scale of 1" lO'O". A single scale is employed for every part of a given 
drawing; however, different scales may be used for other drawings in the set.- 

I 

< . 4r • 

The measuring devices used in the making of scale drawings are known as "scales." 
Commonly used instruments of this type inclqde the architect's scale, the engineer's 
scale, and the mechanical draftsperson' s scale. The architect's scale is tfie type 
used to lay out drawings of buildings and their components^ (See Fig. F-3.) A 
triangular architect's scale of the type illustrated has on its three faces a total 
often reduced-size scales ranging from 3/32" « I'O" to 3" =» I'O". One face also 
has a full-size scale in inches, like that of a standard ruler. 

The technique of mejisurement with an architect's scale is /illustrated in Fig. F-4. 
The unknown dimensions A-B is to be determined on a drawing having a scale of 1/4" 
= I'O". The architect's scale is placed on the drawing as shown, with the scale 
mark corresponding to the largest number of whole feet in the dimensions (10 ft. in 
this instance) directly under extension line A. Extension line B will then fall on 
the short graduated scale tMt extends to the right of zero. Each of the small * 
graduations to the right of zero represents one inch on the 1/4" « TO" scale; the 
dimensions A-B in the given problem is therefore 10 ft. 9 in. If an unknown dimen- 
sion is 12 in. /or less. It can of coiirse be read directly from the short inch scale. 
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Fig. F-3. An architect's scale 
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Fig. F-^. Using an archii:ect's scale (1/4" = I'O" scale) ^ 



A, 



DIMENSIONS 

» 

The drawing or shape-description of an object is incomplete without dimensions or' . 
size-description. Dimensions are located on working drawings by means of dimension 
lines and extension lines, which are light-bodied solid lines so placed on the 
drawing that they cannot^be misinterpreted as bejng part of the object. Extension • 
lines mark the beginning and the -end of the distance for which a dimensions is 
shown; they|ext%nd at a right angle from the desired locations on the drawing, with 
a gap of ai^ut 1/16 in. between the' extension line and the drawing. Dimension 
lines indicate the distance between two pointSM([j^ usually between two extension lines; 
they are^laced outside the drawing of the object whenever possible. Dots or arrows 
.(thp^atter uniform in size and shape, about 1/8 In. long and narrow) are placed 
t the ends of the line, and the numbers givingthe dimensions are placed near the 
/line, usually at the midpoint. (See Fig. F-5.) # 



'An arc is dimensioned by giving its radius, as shown in Fig. F-'6. A circle „may be 
dimensioned- by giving ^either its radius or its diameter; unless the reference is . 
obvious, the dimension number should be followed by R of D, indicating radius or 
diameter. If the circle represents a hole that Is to be drilled, bore^, reamed. 



or punched, its diameter is specified by a shQrt note » which is connected to the 
circle by a line called a leader. 




Fiq* Dimensions and extension lines 




3 ^ '^HOLK 




Fig. F-6. Dimensioning an arc Fig. F-7. Dimensioning a hole 

\ 

The placement of dimensions should be governed by two considerations: . an orderly 
arrangement and convenience for the workers who are to consult the drawing. At 
times, space limitations or the necessity for keeping the drawing uncluttered make 
it necessary to omit one or more dimensions; in this case, the draftsperson will 
include all the dimensions most needed for understanding the drawing, relying on 
the worker to calculate omitted dimensions from |hose given. 
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Self 

Assessment 




> Read each statement and" decide whether It is true or false. Write T if the ♦state- 
ment is true; write F if the statement is false. . f # 

% 

1.. The scale^f a working drawing is the ratio of the drawing size to the 

object size. , 



2. 



4. 



5. 



6. 



All the drawings in a set are made to the same scale. 



3. ■_■ Dimension lines and extension lines are drawn lighter than the lines of 

^ the object. 



Dots or arrows are used to mark the ends of dimension lines. 



Ap architect's scale is a four-sided instrument. 



Ah arc may be dimensioned by giving its radius or.its diameter. 
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Ass€ssm€nt 




Listed below eaclfnumbered item are four possible answers, or completing phrases. 
Decide whicK of the four is correct, or most nearly correct; then write the 
corresponding letter in the blank space to the left of that item. 



1. 



2. 



'3. 



4. 



5. 



The scale of a drawing is the ratio of: 

a. width to height , 

b. height to width ' 

c. drawing dimensions to object dimensions" 

d. object dimensions to drawing dimensions 

If an object is drawn l/48th size, the scale of the^drawing is: 

a'. 1/48" = I'O"*" ' 

b. 1/4" = I'O" 

c. 4" = 48" i 

d. ^»8" = 4'0" 

On a site development ptaw- drawn to a scale bf^l" 4 10^0", a 40' x 80' 
building would be drawn: 

a. 2" X 4" 

b. 4" X 8" 

c. 12'^ X 24" 

d. 40" X 80" 

The scale of a working drawing can be determined by;^ 

a. inspecting the drawing on which theLsiale used viill be specified 

b. consulting the contracted | 

c. looking under "scale" in the specifications f 

d. dividing any giv^n dimension by 48 ( 

When some dimensions must be omitted in the making of a working drawing 
the ones given should be: / 

a. t)\ose that will best fit in the available space 

b. those most needed for understanding the drawing ^ 
c the smaller dimensions 

d. the larger dimensions • 



/ 



The dimension A-B in the drawing below/ as indicated on the, architect 
scale is: . . 



b. 6'4 

c. 7'3" 



6' 0-1/4" 
• /II" V 



\ 



8'3" 




The dimension C-Q in the drawing below, as\'ndicated on the arc'hitect' 
scale is; 



a. 
b. 



4 '8" 
5 '2" 



c. 5'8" 

d. 6'8" 




A hole is to be drilled in aparl^. How can the dimensions of the h( 
be indicated most conveniently on a drawing of the part? 

a. by Drovidirjg complete written instructions for locating and making 
th^ hole 

b. W (dimensioning thee material on both sides of the hotte. 

c. a brief note connected by a leader to the hole \ ^ 

d. by drawing an extension line from each side of the hol^ 

The line shown i)e low is a(n): ' 

a. extension line 

b. dimension line 
C; break line 

d. scale line ' ^ 



- 5^0" 
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SKETCHING 



Goal: 



The apprentice will be able to 
describe sketching. , 



. ERIC 



Performance Indicators: 

'4 

1. Describe uses of sketches. 

■ ■ * 

2. Describe materials for sk^t-ching. 

3. Describe size and proportions 
for sketches. 

A. Describe sketching procedures. 

5. Describe sketching fiines. 

6. Describe basic form^ of sketching. 
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Study Guide 





For successful completion of this module, complete the tasks in the order listed 
below. Check each one off as you complete it. 



1. 



Read. the Goal and Performance Indicator^ on the cover of this module. 
This will explain what you can be expected to learn from the module and 
how you will demonstrate* it. 



2.. 



3. 



Read the Introduction section and study the Information section. In 
these sections you will acquire ^th^knowledge necessary to pass the ' 
Self and Post Assessment exams. 

Complete the Self Assessment exam. This will show how well yttu can expect 
to do on the Post Assessment exam. Compare your answers with those on 
the Self Assessment Answer Shee£ found immediately following the exam. 
If you scored poorly^ re-study the Information section or ask your 
instructor for help. ' 



Complete the Post Assessment exam. Turn the answers in°to your instructor. 
It is recommended you score 90% or better before continuing with the 
next module. % 



at 
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For the skilled worker, the -importance of beijig able to make quick, clecir and 
accurate sketches cannot be overemphasized. Most mechanical and architectural 
ideas are expressed better by means of a sketch than by a verbal description. In 
general, once a technical problem has been put down as a picture, it Is more 
clearly defined and Its complications become more obvious. In some instances, 

• sketches may take the place of regular working drawings; for example, a shop sketch 
made by the foreman or a journeyman may be tblb only drawing for a small job that 

*1s to be done in the shop. 

In learning to sketch, the apprentice will not only acquire a needed job skill; he 
' or she. will also develop the ability to observe things more critically. Making an 
accurate sketch of an object requires that all its details and parts relationships 
be carefully studied and clearly understood. 
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USES OF SKETC^JfS 

The degree of perfection and the amount of detail required in a given sketch depends 
upon its intended use. Sketches made to organize ideas, or to develop dr formulate 
various solutions to a given problem, may be rough or incomplete. An architect's 
quickly drawn preliminary floor plan, showing his or her ideas for room arrangement, 
s is a good example of su6h a rgugh sketch. On the other hand, sketches intended for 
communicating important information in precise way should be very carefully done. 
An example of this would be a detail sketch developed 'from an existing drawing, 
possibly to show necessary changes in construction or to give detailed information 
about size, material s^^ and jnstallation. 

MATERIALS FOR SKETCHING 

The materials -required for making sketches are few— usually only ^ pencil, some 
paper, and an erasfer. ^The pencil should have a rather soft lead— a No. 2 in the 
prdinpy pencil WTos or an HB or F in ths drafting pencil series. End views of 
various drafting pencils, ranging from the very hard 9G to, the very soft 7B, are 
illustrated in Fig.*F-8. The harder drafting pencils are used where high accuracy 
is required; medium pencils are used fo/ general sketching and lettering; and the 
softer pencils are used for making large freehand drawings. (Coor/Jinate i)aper, -which 
has crossed lines or grids, is helpful to the beginner; the grids may be used 
guides for drawing lines and keeping pVoportions. The grids of such paper are 
either rectangular or is9metric. (See Fig. F'-9. ) 




fH ail 711 (ill r,n 4n 311 ^\\ w 




21) 3D 41) r.U 6D ,7D 
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medium « soft drafting pencils Fit). F-9* Grids of coor^nate 



paper 
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SIZE AND PROPORTIONS OF SKETC[IES 

In q^eral, sketches are not ma<te to'.any scalei but they should be as nearly in pro- 
portion as possible. Before a sketch can be started, the overall dimensions of the 
object to be drown must be known; the size of the sketch can thin be planned in 
accordance with the area available for it on the paper. When the desired size for 
the sketch has been determined, the proportions can be worked out from the dimensions 
of the object. In working out proportions, it is helpful to ask oneself questions 
like these: How many times greater is the height than the width (or vice-versa) 
of the object? If the object has openir)^, are their height and width greater 
then the spaces between them? 

SKETCHING PROCEDURES AND JECHNIQIJeS. • - ' ^ 

The term "skeTch"" is of\en misunderstood to mean a vague, crude drawing; however; 
if even a rough sketch is to be of any value,, it must be done with reasonable care 
and accuracy. Speed in sketching is desirable, but the beginner should concentrate 
at first on developing accuracy. He or she should hold the pencil in the normal 
writing position, using wrist motion for sketchitig the shorter Vines ^nd foreaVm 
motion for the longer ones. All lines ^houTd be>drawn with a free- movement, without 
hesitation, and fairly fast. , ' ' 



SKETCHING LINES , • . •. 

A group of exercises designed to develop skill in the sketching of lines i$ given 
on the next page. In doing these exercises, the appren,tice should connect the dots 
1r< each set as shown, making each line with' one firm, quick stroke and keeping his 
or her eye on the dot toward which the pencil is moving--not on the pencil point. 
Short*, "hairy" strokes must be avoided; the pencil should be kept in contact with 
the paper for the entire length of the.s.troke. If the resulting line looks wavy, 
it was probably drawn too slowly; if the line misses the dots, it was probably 
drawn too fast. It is good practice to go through the motion of the stroke once ot 
twice with pencil raised slightly off the paper before actually drawing the line; 
when the stroke seems to be going where it should, the pencil point can be lowered 
onto t*»e paper and the fi-nal stroke made. 



4 
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EXERCISES IN SKETCHING LINES 




HORIZONTAL 



VERTICAL 




DIAGONAL 




r. 



DIAGONAL 




^1 



CURVED 



ERIC 



\ 



73 



BASK fORMS IN SKETCHING 

When you^have become proficient' in the freehand drawing of lines, you will be ready 
to try sketcljing the basic geometric forms-squares, rectangles, triangles., xind 
cittfcles-that singly or in various combinations represent the^shapes Of irost bbjeqts.J 

Two simple ways to sketch rectangles or squares when the lines are parallel to the 
P^per edge are shown in Fig. F-10. In the method illustrated at the left, points 
are laid out the required distance in' from the paper edges, then connected with 
freehand pencil- strokes. A strip of paper or cardboard carv be marked and used as 
airgage for laying out the points. The method illustrated at the right can be 
employed if a sketching pad is being used; the pencil is held as^hown, the finger- 
tips being used to guide the hand along the edge of the pad. 





i 



Fig. F-10. Two methods of sketching lines parallel to the paper edge 

The sketching.of squares^, rectangles, triangles, and circles is made easier by 
laying them out on crosses (intersecting lines) that have been marked to provide 
reference pdints ||or the drawing. (See hg. F-ll ) 

.Circles and arcs, especially the larger ones, may also be drawn with fair accuracy 
by placing the tip^of the little finger on the paper where the center of the circle 
v^ill come, holding the pencil steady and with moderate pressure on the paper, then 
rotating the paper carefully. (See Fig. F-12. ) ' 
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Rectangle 



^ Triangle 



Circle 




Fig. F-11, Laying out figures from center lines 




Fig. F-12. Another method of drawing a circle 



/ 
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Self 

Ass€ssm€nt 




Read each statement and decide whetheir it is true or false. Write T if the state- 
ment is true; write F is the, statement is false. 

. .■ . ■ ■ 

1. Sketching an object may compel a person to change his or her opinion of \ 

it in somp way. ' ^ 

2. A skejtch developed from an existing drawing to show a change in construction 

should be very carefully done. 



— (5 " 
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To make a good-quality line for a^sketch, one should use short, overlapping 
pencil strokes. ' * , 



4* 



4. Sketches are usually made to some given scale.. *. 

\ '\ 

5. Lines are employe^ in,slcetching to represent '4he surfaces, edges, 'and ' 

contours of objects. , .» , 

6. Most right-handed persons find that the most natural di»^ection for drawing 



' . . horizontal lines is from left to right. ^ 

7. A ruler is an essedfcial instrument in freehand sketching. 

o 

8. 



If the lines of a sketch are vlav^, they were probiibly draww too fast* * ^ (\ 

* * ♦ 



4> 




5. T 

6, T 
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Post 

As^ssment 




Listed below each numbered Item are four possible arfewers or completing phrases, 
decide which of the four'is correct, qr most nearly correct; then write th^ 
corresponding letter in the blank space to the left of tlj|lt' iter 

Learning to sketch develops a technical student's ability 



1. 



5.. 




a. use drafting instruments- 

b. understand verbal instructions 

c. observe things critically . 

d. use the tools of his or her trade 

r 

Which of the following combinations of materials would be best for the 
beginner in sketching? 

a. coordinate paper 

b. charcoal apd wood 

c. unlined paber and any soft pencil having an eraser - 

d. typing paMr, typewriter eras^, and HB drafting pencfT 



\ 



In drawing a line freehand^ ong should use: 

« 0 

a. a series of short, overlapping strokes' 

b. a straight-edge if the line is over 4" long 

c. wri^t motion only 

d. . a single pencil stroke 

The first step in learning to sket?:h i^ to/practicfe drawing: 

a. lines 

b. rectangles 

c. planes and contours-, ^ 

d. three-dimensional forms -hi 

Coordinate tracing paper has: 

a. (no lines f 

b. vertical lines only 

c. horizontal lines only ' 

d. crossed lines or grids 



Sketches are usually made: 

a. to scale and in proportion 

b. to scale but not in proportion , 

c. neither to scale nor in proportion > 

d. in proportion but not to scale ^ ' \ - 

The first step in making a sketch is to: -. 

a., draw the lines representing the tpp^and bo#tom of the object 

b/ draw the lines representing the sides of the object 

c. determine the overall dimensions of the object 

d. determine all the dimensions of the object , 

The degree of perfection and the amount of detail* required in a sketch 
depends upon the; 

a. number of copies to be made , ^ 

b. .importance of-the information given in the sketch 

c. time available for sketching 

d. ^st of the item being sl^etched 

Which o^^p of'^he following is essential equipment for sketching? 

a", drafting instruments 

b. coordinate, paper 

c. blueprint machine 

d. soft eraiser 

If a freehand-drawn line looks wavy, it probably was drawn: 

a. ' with too soft a pencil 

b. one the wrong paper 

c. too rapidly , , . 

d. too slowly 
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MACHINE AND WELDING SYMBOLS 





Goal: 


V 

Performance Indicators: 






The apprentice will be able to 


!• Identify machine symbols. 


^ identify common symbols in a 


V 


working drav/ing. 


2. Identify welding symbols. \ 

> 






•> 


• 




♦ I, 










• 


% ■ 


c 

O ■ V ■ 1 .ur,,,,, 
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Study Guide 





In of^er to^ successfully complete this module^ do the following tasks in the order 
in which they are presented.. Check them off as you complete them. 



1. 



2. 



3. .-^ 



Familiarize yourself with the Goal and Performance Indicators presented 
|on the cover j)f this module. Jhis will inform you of what you are . 
expected to gain from the study of this module,, as well as how you will 
be expeqted to demonstrate your comp&tence." 

Sftudy the Information section. This will provide you with the knowledge 
necessary to complete the Self aad Post Assessment exams. ^ 



Complete the Self Assessment exam, referring to the Information section 
or asking your ihstructor when necessary. Compare your answers with 
those found on the Self Assessment Answer Sheet immediately following 
the exam. This will demonstrate how well you can expect to do on the 
Post Assessment exam. . 



4. 



Take. Uie Post Assessment exam and turn your answers in to your instructor 
for (tracing. It is recommended that you score 90 percent or better before 
going fUSi/o another module. 
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Information 




The fifth module of thfs section, "Working Drawings for Machining and Welding/' 
explained that three eleritents are found in working drawings: . lines, ^liniensions 
and symbols or notes. That module discussed lines and dimensions as they apply to 
the machine and metal trades; this module will discuss the symbols and notes'. 



MACHINE SYMBOLS ' . 

Machined materials most often must be ground to a desired degree of smoothness or 

roughness in order to meet the specifications called for by the draftsperson. , 



Surface finish symbols^are as follows: 
V^orV = smooth finish, with the following letters placed in the V 




\J = rough mach.ining 
^ = smooth machining 
- ground surface 



When the surface is to be more exactly controlled than simply a rough or smooth 
designation, th6 check mark|(v/) with a number placed in it is used. The number 
refers to the mlcr^lnbhes (or millioniths of an inch) of roughness' height. An 
example: *, ^^5^ Jj , means that the mac^ned surface can have flaws of only 
55/1,000,000 in/ height or^epth. 

In addition to surfaces, holes for keys, bolts and screws must also be specified 
in many machined parts. Several typical hole drawings and dimensions are shown 
below in figure H-1 . . 




I 
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WELDING SYMBOLS • 

There are two^ important factors which "welding symbols pitovide. First, the symbols 
point out the type of weld. to be made; secondly, they point out on what side or ° 
sides of a joint that particular type of weld is to be madS. Figure H-2 illustf^ates 
the- cormion types of weld joints. ' 
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Certain types of welds may be used oh each of these basic joints. The cojnmon types 
of^ welds include seam, groove, flange, fillet, spot and others. Each of these types 
has its own specific^symbol . The spot weld symbol is a circle: O ; the seam weld 
symbol is a circle with horizontal lines through 1t:q@: ; the fillet weld symbol 
is a. right triangle: (\ ; 'and so on. It Is not the Intention here to present all 
.of them; seek complete information from this module's Supplementary Reference .. 
section. , , * 

The second mainJ^ctor in welding symbols, you will recall, is the symbol used to • 
point out the location of ^the-^jyeld, or on which side- of ihe Joint the weld Ss'td ' 
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be made. 

^ 

The main part of a welding symbol is th^eference line with an arrow at one end. 
Example: ^ ^ 



The location of the weld is pointed out by the arrow, Tike this; 



If Ue weld is to be made on only the side^he arrow is pointing to., <the appropriate 
weld symbol (in this instance, we'll assuntejit to be a fillet weld) will be placed 
below the reference line, like this: 



If the weld is to be made on the side opposite bf where the arrow is pointing, the 
appropriate symbol will be placed above the reference line,* like this* 



If the weld is to be made on both sides, then the appropriate symbol will be placed 
both above and below the reference line, like this: 

I V — 



If it doesn't really matter on -which side of the joint the weld is to be made, the 
symbol would be placed in the middle of the reference line, like this: 

I 



Obviously, there are .many more symbols and numbers used on and along the reference 
line to point out spacing of welds, size of welds or wel d«»combi nations , etc. 
Consult the Supplementary Reference section for more complete information. 
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Ass€55m€nt 





Decide If the following Statements are true CT^~or Fal»e (F) and place the ^appro- 



priate letter i|i the space to the left of the statement. 



1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 

9. 

10. 



Machfi^ied materials never have finished surfaces. 

-The term micrblnch refers to mlllionths of an Inch. 

The symbol ^ Indicates a rough finish Is desired. %^ 

Bolt hole dimensions are^eldom given, relying usually on 'the letters B, 
F. or D. . . 

There are about 1 ,500,000' common weld joints. 

A lap joint refers to the fact that one piece overlaps another.. 

The symbol for a spot weld is a circle. ^ 

Welding symbols are different from all other symbols in that welding 
symbols have arrows on both ends of the reference line. ' . 

The positioning of the welding symbol with respect to the reference line 
Indicates where the weld is to be located. 

A butt joint m^^ns that one piece will be welded at a 90 degree anale to 
another piece. \ ^ 
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Rpst 

Assessrtient 



1. What does thl^weld symbol Indicate? 



I 2. Sketch tHe correct syrfibol fot^ a seam weld, f 






,S5 

The symbol means that the surface must be machine smooth to a 
tolerance of 55 ■ 

I ■ 

The main part of a wading symbol consists tff a 

an arrow. 



and 



5. The letters R, S aii4..6 mean as follows*: 



R = 
S = 



G = 
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